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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 3, 5-8, 15-19, 34-35, 43-44, 46-48 and 52-53 are rejected under 35 
U.S.C. 1 12, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. The 
claimed limitations of a gate electrode including a vertical sidewall and a gate dielectric, 
as recited in claims 1 and 43, are unclear as to how a gate electrode can include a gate 
dielectric. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 5-8, 15-19, 34-35, 43-44, 46-48 and 52-53, as best understood, are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Choi et al. (6,566,704) in 
view of Ochipinti et al. (2004/0027889). 
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Regarding claims 1 and 43, Choi et al. teach in figure 3F and related text a circuit 
comprising: 

an interconnected plurality of semiconductor device structures arranged in an 
array (see figure 21), each of said semiconductor device structures further including 

a gate electrode 20 including a vertical sidewall and a gate dielectric 30 disposed 
on the vertical sidewall, 

a plurality of semiconducting carbon nanotubes (see paragraph [0027]) each 
#100 having a channel region disposed adjacent to said vertical sidewall of said gate 
electrode and each including opposite respective first and second ends, 

a first contact 40 electrically coupled with said first end of each of said 
semiconducting carbon nanotubes, 

and a second contact 50 electrically coupled with said second end of each of 
said semiconducting carbon nanotubes. 

Choi et al. do not depict in figure 3F plurality of nanotubes and do not explicitly state in 
the embodiment of figure 3F that each of said semiconductor device structures is 
arranged as an interconnected plurality of semiconductor device structures in an array 
characterized by a plurality of rows and a plurality of columns. 

Choi et al. teach in the embodiment of figure 4B that each of said semiconductor device 
structures is arranged as an interconnected plurality of semiconductor device structures 
in an array characterized by a plurality of rows and a plurality of columns. 
Ochipinti et al. teach that a memory device conventionally uses an array characterized 
by a plurality of rows and a plurality of columns (paragraph [0010]). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use an array characterized by a plurality of rows and a plurality of columns 
in the device of figure 3F of Choi et al.'s device in order to use the device in a practical 
application which requires plurality of unit cells and in order to simplify the processing 
steps of making the device by using conventional rows and columns array matrix. 

Regarding claims 3-8, 34, 37, 44-48, Choi et al. teach said at least one semiconducting 
carbon nanotube is a single-wall semiconducting carbon nanotube, and 

a plurality of semiconducting carbon nanotubes extending vertically at a plurality 
of locations adjacent to said vertical sidewall of said gate electrode (see figure 4B), 
wherein 

said first contact includes a catalyst pad (the first contact is the catalyst pad) 
characterized by nanocrystals of a catalyst material, wherein 

said first end of said at least one semiconducting carbon nanotube incorporates 
an electrical-conductivity enhancing substance (the electrical-conductivity enhancing 
substance is the material of said at least one semiconducting carbon nanotube), and 

an insulating layer disposed between said first contact and said gate electrode 20 
for electrically isolating said first contact from said gate electrode, and 

an insulating layer disposed between said second contact and said gate 
electrode for electrically isolating said second contact from said gate electrode. 
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Regarding the process limitations recited in claims 5-6, 34 and 46 ("nanocrystals of a 
catalyst material effective for growing said at least one semiconducting carbon 
nanotube", and "an electrical-conductivity enhancing substance diffused from said 
catalyst pad into said first end during growth"), these would not carry patentable weight 
in this claim drawn to a structure, because distinct structure is not necessarily produced. 
Note that a "product by process" claim is directed to the product per se, no matter how 
actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
1 86 USPQ 1 61 ; In re Wertheim, 1 91 USPQ 90 (209 USPQ 554 does not deal with this 
issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious 
product produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that the applicant has the burden of proof in 
such cases, as the above case law makes clear. 

Regarding claims 15-18, prior art teach a memory circuit comprising: 

a plurality of word lines each electrically intreconnecting said gate electrode of 
each of said plurality of semiconductor device structurers located in a corresponding 
one of said plurality of rows of said array; and 
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a plurality of bit lines each electrically interconnecting said second contact of 
each of said plurality of semiconductor device structures located in a corresponding one 
of said plurality of columns of said array, wherein 

each of said plurality of word lines comprises said gate electrode of each of said 
plurality of semiconductor device structures located in said corresponding one of said 
plurality of rows of said array, wherein 

each of said plurality of bit lines comprises a conductive stripe electrically 
coupling said source of each of said plurality of semiconductor device structures located 
in a corresponding one of said plurality of rows of said array. 

Regarding claims 19 and 52, Choi et al. teach in figure 4B and related text a substrate 
carrying said plurality of semiconductor device structures and characterized by a 
surface area viewed vertical to the substrate, said plurality of semiconductor device 
structures separated a space filled by a dielectric material. Prior art do not teach said 
space ranging from about 20 percent to about 50 percent of said surface area. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use a space ranging from about 20 percent to about 50 percent of said surface area 
in prior art's device in order to reduce the size of the device (by providing a space 
ranging only from about 20 percent to about 50 percent of the total surface area) and by 
optimizing the characteristics of the device (by not proving the structures too close to 
each other which may degrade the device performance). 
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Regarding claims 35 and 53, prior art teach a capacitor electrically coupled with said 
first contact. 

Claims 5-6, 34 and 46, as best understood, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Choi et al. (6,566,704) and Ochipinti et al. (2004/0027889), 
as applied to claims 1 , 35 and 43 above, and further in view of Farnworth et al. 
(6,515,325). 

Regarding claims 5, 34 and 46, Choi et al. and Ochipinti et al. teach substantially the 
entire claimed structure, as applied to claims 1, 35 and 43 above, except explicitly 
stating that said first contact includes a catalyst pad characterized by nanocrystals of a 
catalyst material effective for growing said at least one semiconducting carbon 
nanotube. 

Farnworth et al. teach in figure 2A and related text (column 4, lines 32-50) a first contact 
includes a catalyst pad (by considering the first contact layer as layer 16, the catalyst 
pad is layer 16) characterized by nanocrystals of a catalyst material effective for 
growing said at least one semiconducting carbon nanotube. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the first contact in prior art's device by including a catalyst pad 
characterized by nanocrystals of a catalyst material effective for growing said at least 
one semiconducting carbon nanotube, in order to simplify the processing steps of 
making the device by using conventional growing method of semiconducting carbon 
nanotube. 
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Regarding claim 6, prior art's device includes said first end of said at least one 
semiconducting carbon nanotube incorporates an electrical-conductivity enhancing 
substance (the electrical-conductivity enhancing substance is the material of said at 
least one semiconducting carbon nanotube). 

Regarding the process limitations recited in claims 5-6, 34 and 46 ("nanocrystals of a 
catalyst material effective for growing said at least one semiconducting carbon 
nanotube", and "an electrical-conductivity enhancing substance diffused from said 
catalyst pad into said first end during growth"), these would not carry patentable weight 
in this claim drawn to a structure, because distinct structure is not necessarily produced. 
Note that a "product by process" claim is directed to the product per se, no matter how 
actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
1 86 USPQ 1 61 ; In re Wertheim, 1 91 USPQ 90 (209 USPQ 554 does not deal with this 
issue); and In re Marosi et al., 218 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious 
product produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that the applicant has the burden of proof in 
such cases, as the above case law makes clear. 
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Response to Arguments 

Applicant argues that Choi et al. do not teach a gate dielectric disposed on the 
vertical sidewall of gate electrode, because gate dielectric 30 disposed above nanotube 
100. 

Figure 3F of Choi et al. clearly depicts gate dielectric 30 disposed on the vertical 
sidewall of gate electrode 20. 

Applicant argues that "the channel region of each nanotube (100), which is 
between the source (40) and drain (50), is not disposed adjacent to a vertical sidewall of 
the gate electrode (20), as also required by Applicants' claim 1". 

Figure 3F of Choi et al. clearly depicts the channel region of nanotube 100 
disposed adjacent to a vertical sidewall of gate electrode 20, between the source 40 
and drain 50 regions. It is unclear to the examiner why the channel region of nanotube 
100 in Choi et al.'s structure is not disposed adjacent to a vertical sidewall of gate 
electrode 20. 

Applicant argues that an artisan would not be motivated to modify figure 3F of 
Choi be the teachings of figure 4B of Choi, because the modification would require 
rearranging the gate dielectric, the gate electrode and the drain. 

The examiner does not suggest to re-arrange the elements of the embodiment o 
figure 3F according to the embodiment of figure 4B of Choi. The embodiment of figure 
4B is cited to merely teach an artisan that each of said semiconductor device structures 
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is arranged as an interconnected plurality of semiconductor device structures in an 
array characterized by a plurality of rows and a plurality of columns. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use an array characterized by a plurality of rows and a plurality of columns in the 
embodiment of figure 3F of Choi et al.'s device in order to use the device in a practical 
application which requires plurality of unit cells and in order to simplify the processing 
steps of making the device by using conventional rows and columns array matrix. 

Applicant argues that "Choi fails to disclose a device construction in which each 
of the semiconductor device structures includes a plurality of semiconducting carbon 
nanotubes, as set forth in claim 1". 

In response to applicant's argument that the references fail to show certain 
features of applicant's invention, it is noted that the above features are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

In response to the examiner's statement, applicant argues that "there is no 
reasonable expectation of success that the device structure in Figure 3F could be 
modified as suggested by the Examiner. The Examiner's oversimplification fails to 
address the additional structural modifications that a person having ordinary skill in the 
art would have made to the device structure of Figure 3F of Choi in order to arrange a 



Application/Control Number: 10/777,576 Page 1 1 

Art Unit: 2811 

plurality of the devices structures depicted in Figure 3F as a plurality of interconnected 
device structures and, that even if the rearrangement in the device construction were 
reasonably possible, each individual device structure still would not include multiple 
nanotubes. Even Choi sets forth the single nanotube device structure in Figure 3 and 
the interconnected device structures in separate and distinct embodiments in its written 
description, which a person having ordinary skill in the art would have interpreted to 
mean that the intrinsic evidence in Choi itself fails to demonstrate that there would have 
been a reasonable expectation of success to make the modifications suggested by the 
Examiner". 

It is unclear to the examiner why "there is no reasonable expectation of success" 
to use the device structure in Figure 3F in an array structure. Forming a unit cell in an 
array arrangement is well known in the art. The formation is not "oversimplification" 
and does not require unknown "additional structural modifications" that a person having 
ordinary skill in the art is not familiar with. 

Furthermore, regarding applicant's argument that "even if the rearrangement in 
the device construction were reasonably possible, each individual device structure still 
would not include multiple nanotubes", it is noted that each individual device structure 
does not need to include multiple nanotubes because this limitation is not recited in the 
rejected claims. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Oh Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-4670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



O.N. 

6/9/2008 
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